Regulation of the hypothalamic-pituitary-adrenal axis during water deprivation.
The contribution of the magnocellular vasopressinergic system to the regulation of ACTH secretion was studied by analysis of hypothalamic-adrenal axis function in rats subjected to water deprivation for 48 h. Water deprivation resulted in marked increases in plasma osmolarity and vasopressin (VP) levels and hypothalamic VP mRNA and immunoreactive (ir) VP in magnocellular neurons. While CRH mRNA levels in the paraventricular nucleus were decreased, irCRH accumulation in paraventricular nucleus neurons after colchicine treatment was normal or increased. Similarly, the irCRH content in the median eminence and its release under stress were similar in control and water-deprived rats. While basal plasma ACTH levels were similar in both groups (34.5 +/- 3.8 and 39.8 +/- 3.3 pg/ml), levels stimulated by CRH injection (10 micrograms, i.v.) or 15-min immobilization stress were reduced by 47% (P < 0.01) and 43% (P < 0.05), respectively, in water-restricted rats. The decreased ACTH responses were not prevented by injection of CRH (7.5 micrograms/day, sc) during the period of water deprivation. In contrast to the ACTH responses, basal and CRH-stimulated plasma corticosterone levels were significantly elevated (P < 0.001), and the responses to acute stress were normal. The inhibition of ACTH secretion was not due to increased glucocorticoid feedback, since similar blunted ACTH responses to acute immobilization stress were observed in adrenalectomized rats receiving corticosterone replacement. Despite similar levels of pituitary POMC mRNA, pituitary ACTH content was reduced in water-deprived rats, suggesting a posttranscriptional inhibition of POMC synthesis or processing. The data demonstrate that osmotic activation of the magnocellular VP system is accompanied by reduced responsiveness of the corticotrophs, an effect that is not due to increased glucocorticoid feedback or hypothalamic CRH deficiency. These findings suggest that the magnocellular vasopressinergic system does not play an important role in the regulation of ACTH secretion during chronic osmotic stimulation.